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Takataro Supa : Studies on the Stretchig of Carboxymethyl Cellulose Film
(19534 9 A15 [ &am)
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Table 1. Connection between Properties and Structural Characteristics of High Polymers

: Average fotaro.| FleXi= [n o Orient—
Property e | | Sre | Homo-l oo TS [hendienia
Degree ¥ king | Nature | Groups| b Cf;?mmm lites
Modulus of eclasticity - 7 + Y 9 . 4 o}
Ultimate tensile strength + ? ? - R 9 o+ +
Ultimate impact strength 4 ? — s ? o+ - -
Elongation to break -+ ? - - ? - + - -
Range of elastic extensibility + - - + ?. + 9 ?
Tendency to contract’ + ? —- N — + - 9
Surface hardness o+ ? + - N - +
Resistance to temperature + ? + - + - + ?
Electric resistance 7 ? + A+ — ° 2 ! 9
Dielectric constant ] ? 7 - e ? 7 ‘7 { ?.
Resjstance to swelling + + + 2 ? - + R
Resistance to moisture + + + 7 ? - +
Resistance to acids and alkalies ? ? + F 7 ? 4 f 9
Adhesive power ? + _ 7 o . - } -

A plus sign means that the structural feature mcreases the propnrty under consxderauon, a minus

sign means that it decreases it.
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Table 2. Properties of C.M.C,

- Vigcosity - 39.C.P. (2%solution)

" Degreé of substitution | 0.458 mol/Glucose unit

Nacl 5.1g5 ‘_

pHl 7.2
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Table 3. The Variation of the Highest Degree

of Stretching by the Composition Change of
Swelling Agents ‘ '

Compoéition of Swelliny Agents | FHighest Depree
. : | of stretching
Acetone (ce) ‘i Water (cc) (times)

60 0 1.13
60 ‘10 21
60 20 2. 4
60 30 2.3
60 40 . 2.2

) 0 60 - 1.7

. Etlxyl( g(lsohol Water (cc) o
50 0 1.19.
50 10 1.5
50 20 2.1
50 30 2.0
50 40 - 1.8
0 50 1.7
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Table 4. The Changes of the Me,ch'lmcal Properties of C.M. C Tilms by Stretching in Saturated
Stearn at Various Temperatures . :

Degree of Stretching (times) \ 1 1.2 1.5 f 2
20°C Tensile Strength (kg/mm?) | 3.5 4,2 5.0 7.0

Elongation (%) i 12.3 8.1 6.3 55

Young’s Modulus  (kg/mm?) § 29 58 6 | 160
_ Degree of stretchig  (times) ! 1 1.2 1.5 . 2 2.5
430C Tensile strength - (kg/mm?) : 3.5 4.9 5.7 1 9.0 12. 4

| Elongation (%) : 12,3 112 11.2 9.3 7.9

’ Young’b Modulus Ckg/mm2; ! 29 34 54 79 123
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Table 5 The Changcs of the Mechanical
Properties of C, M, C Films under Various
Conditions of Measurment

. Condition of

_ Measurment ‘ Tensile 'Elongation Young_’s
Ttmpe‘i Relative \Strength Modulus
ture ' [Huamidit (9> N a2y’
it Homay gl O gt
20 60 3.5 | 123 $29
26 73 32 | 345 30
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Fig. 2 'The Changes of the
Elongation of Va-ious Cellulose
Derivative Films by Stretching
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Summary

The changes of the mechanical properties of
CMC films by stretching under various coniditions

were examined. It was observed that their tensile
strength and Young’s modulus increased, and their
elongation decreased, with the degree of stretching,
In the elongation and degree-of-stretching curve the
writer couldnot recognize the maximum point which
was the characteristic point in the case of stretching
of high molecular compound -films. The writer
developed the stretching in the wvapour phase of
solvent and realized that this was a new usefuj
method.
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